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I. Introduction
Sex, drugs, and rock and roll: while evidence for the inclusion of rock and roll in this phrase may be anecdotal, an abundance of research suggests an association between substance use and risky sexual behavior. This correlation between drug use and risky sexual behavior is not limited to illegal drugs, as the use of alcohol is a well-documented predictor of sexual activ-ity.
1 While the link between alcohol consumption and sexual activity is well documented, there is little evidence that this link is causal, rather than merely associational.
The issue of alcohol taxation and risky sex has two important policy implications. First, if alcohol does promote risky sexual activity, then alcohol taxation might be an effective tool in reducing the incidence of sexually transmitted diseases (STDs), including HIV/AIDS. Second, the tax levied on alcoholic beverages should in part reflect the external social costs of the alcohol-related STD transmissions, a potential externality of alcohol consumption that has yet to be addressed in the literature.
2 These external costs might be substantial, as the annual direct cost of STDs (including HIV/ AIDS) exceeds $12.5 billion in the United States. 3 In this paper we present strong evidence that gonorrhea and syphilis rates are sensitive to changes in state alcohol taxation. We estimate that a $1 increase in the per-gallon liquor tax reduces gonorrhea rates by 2.1 percent and a beer tax increase of $.20 per six-pack reduces gonorrhea rates by 8.9 percent, with similar though more pronounced effects on syphilis rates. These estimates are based on a fixed-effects model of annual statelevel STD incidence rates, which includes the state excise tax on alcohol as an independent variable. We present a variety of robustness checks (including an analysis of changes in the federal alcohol tax as well as quasiexperimental analysis of state-level alcohol tax and drinking-age increases), all of which support the finding that a more restrictive alcohol policy can reduce STD rates.
II. Alcohol Taxes and Consumption
A number of economists have offered evidence that alcohol consumption is sensitive to price. 4 While there is no consensus on the exact magnitude of the response to changes in the price of alcohol, there is overwhelming support for the conclusion that an increase in the taxation (price) of alcohol causes a reduction in consumption. Reductions in consumption in response to higher taxes are often discernable, 5 and more restrictive alcohol policies have been associated with decreases in automobile fatalities, 6 liver cirrhosis mortality, 7 and violent crime, 8 including domestic violence.
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III. Alcohol and Risky Sex
Leif Crowe and William George review the controlled laboratory experiments of the effects of alcohol consumption on human responses to sexual stimuli. 10 Their review suggests that the sexual disinhibition associated with alcohol consumption is both pharmacological and psychological. That is, alcohol itself and the socially learned expectancies about alcohol both play a role in sexual responses under the influence of alcohol. Thus, there is a scientific basis for the belief that alcohol consumption might increase the likelihood of participating in a risky sexual encounter.
Barbara Leigh and Ron Stall review the published studies of the relationship between substance use and risky sexual behavior and conclude that there is an association that may or may not be causal.
11 Most of the research of Alcohol-Related Problems (Michael E. Hilton & Gregory Bloss eds. 1993), reviews this literature, which provides estimates of the price elasticity of demand for alcoholic beverages ranging from Ϫ0.1 to more than Ϫ1.0. Bull. 374 (1989) .
11 Leigh & Stall, supra note 1. in this area is based on self-reported data. Since a person's participation in one potentially risky activity (such as drinking) is likely to be correlated with his or her participation in another potentially risky activity (such as unprotected sex), it is difficult to determine from survey data whether this correlation reflects a causal, rather than associational, relationship between alcohol consumption and risky sexual behavior.
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IV. The Data and the Variables
The data set covers a 15-year period (1981-95) but differs depending on whether the focus is beer taxes or liquor taxes. The sample contains 50 states and the District of Columbia for the beer tax; for the liquor tax only the 32 states, plus the District of Columbia, that do not have state monopolies in wholesale or retail liquor commerce are used. State drinking-age regulations and excise taxes on alcohol are reported by the Distilled Spirits Council of the United States. 13 In instances of a tax increase we used the tax level that was in effect for the majority of the calendar year. The Consumer Price Index is used to transform dollar values to June 1998 price levels. Gonorrhea and syphilis rates (calculated per 100,000 population) are obtained from the Centers for Disease Control and Prevention, which records state surveillance reports of these cases.
Gonorrhea and syphilis are bacterial diseases that (besides mother-toinfant) are almost always transmitted through vaginal, anal, and/or oral sex.
14 Gonorrhea and syphilis are the only sexually transmitted diseases for which long-term surveillance data are available. In the United States in 1996 there were a reported 326,000 gonorrhea cases and 53,000 syphilis cases. 15 Changes, 1996 Changes, (1996 ; and DISCUS, Minimum Purchase Age by State and Beverage, 1933-Present (1996 Thus, a reduction in risky sexual activity would be expected to be followed closely by a reduction in gonorrhea and syphilis rates.
Gonorrhea is our preferred outcome measure for two main reasons. First, gonorrhea is much more common than syphilis. Reported gonorrhea cases in 1996 were sixfold the number of reported syphilis cases. Second, gonorrhea is more evenly distributed across states than syphilis, which is highly concentrated in a few areas. Some states have little or no syphilis incidence, and recently 31 counties (out of the nation's 3,115) accounted for more than half of the nation's new syphilis cases.
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V. Methods and Results
A. The Model
We proceed with direct estimation of the response of state-level STD rates to changes in state alcohol taxes. We use fixed-effects estimators to control for the influence of omitted variables. 19 In particular, dummy variables for each state account for constant cross-state differences in the STD rate, and dummy variables for each year capture national trends in STD rates. Thus the basic model of interest is given as
where R is the STD rate, i indexes states and t indexes years, TAX is either the per-gallon liquor tax or the per-gallon beer tax in 1998 dollars, ν is the state dummy variable, and γ is the year dummy variable. State-specific time-varying factors are reflected in the ε term. The estimation of this simple model is complicated by the dynamic structure of the dependent variable. In particular we find severe autocorrelation. This persistence is to be expected as the incidence rate of a communicable disease depends in part on the prevalence rate of that disease. Also, the persistence could be attributable to unobservable factors or differences in state reporting practices. To further control for these dynamic differences across states, we examine the richer specification of including the previous year's STD rate as a covariate:
Finally, we will modify equation (2) to allow for a large number of robustness checks.
B. Estimation
We use ordinary least squares to estimate equations (1) and (2), using both gonorrhea and syphilis rates as dependent variables. The alcohol tax coefficient is negative and significant for both equations, regardless of whether the dependent variable is gonorrhea or syphilis and whether the tax variable is liquor or beer ( Table 1) . The estimates based on equation (1), which do not include the lagged dependent variable, might be considered unreliable owing to the presence of statistically significant serial correlation (shown on the row labeled ''residual test'') as indicated by the BreuschGodfrey chi-square test for residual autocorrelation.
20
The lagged dependent variable is included in equation (2) to model the dynamic structure of STD rates and to control for the serial correlation.
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All of the estimations of equation (2) easily pass the Breusch-Godfrey test, which is robust in the presence of lagged dependent variables. Further, we calculate the standard errors using the White 22 correction for heteroskedastic robust standard errors. Allowing for the Newey-West 23 correction for standard errors robust to heteroskedasticity and autocorrelation does not change the results. This result, that higher alcohol taxes are associated with lower STD rates, also holds for each gender ( Table 2 ). The gonorrhea rate for women is less responsive than the male rate to alcohol tax changes, while for syphilis the pattern is reversed.
These alcohol tax parameter estimates can be interpreted as the approxi- (1) and
(1)
(1) Note.-The dependent variables are gonorrhea rate (log) and syphilis rate (log). The column headings 1 and 2 denote estimations of equations (1) and (2).
Covariates include the alcohol tax measure, state and year dummy variables, and (in equation (2)) the lagged STD rate. Gonorrhea rates include all age groups; syphilis rates include ages 25 and higher. The residual test is the Breusch-Godfrey chi-square test for residual autocorrelation; the 5% critical value for rejecting no autocorrelation is 3.84. .627
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Note.-The dependent variables are gonorrhea rate (log) and syphilis rate (log). Covariates include the alcohol tax measure, state and year dummy variables, and the lagged STD rate. Gonorrhea rates include all age groups; syphilis rates include ages 25 and higher. The residual test is the Breusch-Godfrey chi-square test for residual autocorrelation; the 5% critical value for rejecting no autocorrelation is 3.84. ** Statistically significant, .01 level, two-tailed test.
mate percentage change in the STD rate associated with a $1 (June 1998 prices) increase in the excise tax on a gallon of liquor or a gallon of beer. Using equation (2) as our preferred model, this implies that a $1 increase in the per-gallon liquor tax (beer tax) is estimated to decrease gonorrhea rates by 2.1 percent (25.4 percent) and syphilis rates by 9.9 percent (93.3 percent). These estimated effect of a beer tax increase might be interpreted more reliably for smaller changes in the beer tax. A $.35 increase in the tax per gallon of beer (which represents roughly $.20 per six-pack) would be expected to reduce gonorrhea rates by 8.9 percent and syphilis rates by 32.7 percent. We note again that we have more confidence in the estimates based on gonorrhea rates because gonorrhea is more common and more evenly distributed across states than syphilis. In the diagnostic tests and robustness checks that follow, we focus primarily on equation (2) with gonorrhea rates as the outcome measure.
VI. Diagnostic Tests and Robustness Checks
A. National Trends
The largest change in the excise tax on beer during the period of analysis was a doubling of the federal excise tax on beer that took effect on January 1, 1991. 24 It is an important validation of our hypothesis that this major national tax increase be associated with a corresponding nationwide reduction in STD rates in 1991 as compared to 1990. 25 The impact of such a change, of course, is not picked up by our alcohol tax coefficient, since the tax increase would be common across states. However, the change should appear as a discontinuity in the year dummy variable estimates in our model. We therefore investigate the movement in the estimated year fixed effects (Figure 1) . The coefficients are estimated relative to 1982, which is the omitted year, and by construction these estimates control for state-specific effects as well as for the lag in the STD rate and a state-specific trend in the STD rate (a specification addressed in more detail later) to isolate the year effect. The line for the alcohol tax increase is drawn just to the right of 1990, as STD cases after 1990 occurred when the higher tax rate was in effect. As shown in the figure, STD rates fell sharply from their 1988-90 levels in 1991 and 1992. The estimates imply that nationwide gonorrhea rates (controlling for state effects) fell by about 10 percent between 1990 and 1991 (as the alcohol tax was implemented) and almost 30 percent between 1990 and 1992, and these differences are significant at much less than the .01 level. 26 The reduction in syphilis rates is even more striking as the estimated nationwide rate fell almost 30 percent between 1990 and 1991 and close to 40 percent between 1990 and 1992. While this in no way proves that the increase in federal tax had an effect on national STD rates, the findings are at least consistent with the assertion that alcohol tax increases can reduce STD rates.
B. Lagged Effects
The results presented so far might understate the true effect of alcohol taxation on STD rates since our model ignores the effect of alcohol taxation in previous years on current alcohol consumption. We estimate equation (2) using lagged values of the alcohol tax to allow for the possibility that alcohol taxation might influence alcohol consumption beyond a time horizon of a single year. Including lags of the beer tax actually leads to a stronger result, while including lags of the liquor tax leads to results that are only mar-26 These estimated percentage changes are calculated from the coefficients of the year dummy variables according to the expression e θ Ϫ 1, where θ represents the year dummy coefficient, as described in Peter Kennedy, A Guide to Econometrics (4th ed. 1998 (Table 3) . This difference might be attributable to the different samples (recall that the regressions with the liquor tax exclude states with state liquor monopolies) or to the fact that beer is the choice of alcohol among youth, who are more at risk of gonorrhea and syphilis than older adults. The combined estimated effect of alcohol taxes on STD rates when the model includes the current alcohol tax and two lags of the tax is larger than the alcohol tax coefficient of equation (2) when only the current tax level is included as a covariate: Ϫ.451 versus Ϫ.254 for beer and Ϫ.027 versus Ϫ.021 for liquor.
C. Exogeneity
The robustness of our findings is supported by the fact that the lagged tax rate is often significant in predicting STD rates as detailed above. We also conduct reverse causality tests 27 to establish the exogeneity of the alcohol tax, since our identification strategy requires that decisions to change alcohol policy are not based on STD rates. We find that in our model, the previous year's STD rate has no significant effect on the current tax rate (Table 4) . In other words, this year's alcohol tax affects next year's STD rate (as shown in Table 3 ), but this year's STD rate does not affect next year's alcohol tax rate (Table 4) , which supports our assumption that the alcohol tax rate is exogenous.
D. State-Level Trends
The alcohol tax rate (through inflation) and the STD rate (perhaps reflecting improvements in STD control programs or an increase in awareness of the risks of STDs, including HIV/AIDS) both exhibited downward movement, in general, over the time period of our analysis. Thus, it is possible that there is some positive feedback effect between STD rates and alcohol taxes due to the general reduction over time in STD rates and alcohol taxes. These trends over time may dampen our observed effect of alcohol taxes on STD rates, and our results may actually be stronger than reported. To control for these trends (and other unobserved factors that might affect state-level trends in STD rates) we modified equation (2) Rev. 685 (1993) . We create a variable TREND that is one in year 1, two in year 2, and so on. The trend variable is interacted with the state dummy variables so that each state has its own coefficient for TREND. The squared values of TREND are not jointly significant and are not included in the model or results presented in Table 5 . Note.-The model estimated is a modified version of equation (2) in which the alcohol tax (not the STD rate) is the dependent variable. Covariates include the lagged alcohol tax, the lagged STD rate, and state and year dummy variables. Gonorrhea rates include all age groups; syphilis rates include ages 25 and higher. ** Statistically significant, .01 level, two-tailed test.
TABLE 5
Estimates of Equation (2) ness of fit, and the trends are jointly significant. With these state trend variables included, we again find an association between higher alcohol taxes and reduced gonorrhea rates, as shown by the negative estimated alcohol tax coefficients (Table 5 ). The magnitude of the estimated effect of alcohol taxation is greater (perhaps because including the state-specific trends might control for the positive feedback described above), although the statistical significance of the tax coefficients is reduced. In some specifications (such as one examining the effect of beer taxes on STD rates by gender), the inclusion of the state trend variables eliminates the statistical significance of the tax coefficients, perhaps because the additional covariates reduce the estimation precision.
E. Cross-Sectional Heterogeneity
The assumption that the alcohol tax coefficient is the same for each state is likely unrealistic. It is interesting to consider how the responsiveness of STD rates to alcohol taxation may vary across states. We hypothesize that the cross-sectional sensitivity could potentially be a function of the state's STD prevalence and/or the prevalence of alcohol consumption in the state and therefore split our sample in half along the median of each measure.
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Dividing the data in this manner and estimating equation (2) for each subsample does not change the qualitative response of gonorrhea rates to beer taxes. However, we find that the magnitude of the response to alcohol tax is significantly greater in states with higher incidence rates, which is reasonable given that STDs are communicable diseases, and in higher incidence states there is greater potential for an observable impact of alcohol policy on STD rates. The alcohol tax coefficient does not differ significantly between states with high and low per capita beer consumption.
F. Robustness to Estimation and Specification
Because estimation of dynamic fixed-effects models is potentially biased, we check the robustness of our results using a number of alternative approaches. 30 For example, we compute random-effects estimation, and the findings are very similar to those already reported and again support a statistically significant negative alcohol tax coefficient. 31 Although the randomeffects estimates are qualitatively similar to the fixed-effects estimates, it seems clear that we should prefer a fixed-effects model because the constant differences between states are likely nonrandom. As an additional test of 29 We use per capita alcohol consumption in 1995 to divide the sample. We note that the correlation between a state's per capita alcohol consumption and STD incidence is not statistically significant for 1995. 30 Data, ch. 8 (1995) . The asymptotic bias depends on if T (the number of years in the panel data) approaches infinity, while the finite-sample bias likely depends on the size of N (the number of states in the panel data) and T. In our setting it makes sense to consider N fixed and T approaching infinity, as we can add time periods but not states, so asymptotically the bias will tend to zero.
31 This is a good check against the impact of the size of the dimension N relative to T since the random effects are drawn from a distribution with a single estimated parameter. 32 This analysis indicates that the potential bias in the dynamic fixed-effects estimation may not be a major concern. 33 We also considered other independent variables that we thought might influence the STD rate. For instance, including per capita income in the regression did not change the results, and its coefficient was not significant. Additional demographic variables, which tend to be fairly constant or changing slowly over time, should also be picked up by the state-specific dummies. As discussed below, including a measure of changes in the minimum legal drinking age did not alter the results and was not significant, except for certain subsamples of the data.
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G. Examination of Drinking-Age Increases
If alcohol taxes affect STD rates, it would also be expected that the minimum legal drinking age (MLDA) might affect STD rates, at least among youth. When equation (2) included a dummy variable to represent the instance of an increase in the MLDA, this MLDA dummy was not significant in the analysis. It is not surprising that drinking-age changes (which affect only a small subset of the population) do not appear to influence overall STD rates. To focus on the effect of increasing the MLDA we examine the gonorrhea rate among youth 15-19 years of age. The results of equation (2) augmented by the MLDA dummy variable are presented in Table 6.   35 TABLE 6 Estimation of Equation (2) Note.-The dependent variable is gonorrhea rate (log). Covariates include the beer tax measure, state and year dummy variables, the lagged gonorrhea rate (log), and a drinking-age dummy variable (which is set to one for a state in a given year if there was any increase in the state's drinking age in that year, zero otherwise).
ϩ Statistically significant, .10 level, two-tailed test. * Statistically significant, .05 level, two-tailed test. ** Statistically significant, .01 level, two-tailed test.
The MLDA changes are significant and negative, which suggests that increases in the drinking age were followed by reductions in the gonorrhea rate. However, repeating the analysis for the 20-to 24-year-old group provides an important null finding: that MLDA changes do not influence STD rates for older age groups. Since most of the 20-to 24-year-old group is age 21 or older and not affected by the drinking age, it is not surprising that the drinking-age increases showed no association with the gonorrhea rates among this age group. 36 If there were confounding effects on STD rates in the states that had increases in the drinking age, such effects would be expected to have an effect on both age groups. The results, however, suggest that drinking-age increases influenced only the age group subject to the drinking-age regulations.
VII. Quasi-Experimental Analysis of Alcohol
Tax and Drinking-Age Increases
As a supplemental approach to validate the fixed-effects model, we conduct quasi-experimental analysis of beer tax increases, liquor tax increases, and increases in the legal minimum drinking age. 37 These alcohol policy changes provide natural experiments concerning the effect of alcohol policy on STD rates. We will describe the methodology of the beer tax increase experiments, as our analysis of liquor tax increases and drinking-age changes follows the same approach.
State beer tax increases are assumed to be exogenous, as it is unlikely that STD rates are a factor in the decision to raise taxes. The experiment associated with each tax increase is a comparison between the proportional change in the gonorrhea rate (from the year before to the year after the tax increase) for the experiment state and the median value of the proportional changes in the gonorrhea rates for the control states.
We calculate the proportional change in the gonorrhea rate for state i in year t according to the equation
where R i t is the gonorrhea rate for state i in year t. A state is considered an experiment state in year t if it increased its beer tax in year t and did not decrease the tax in the following year. A state is considered a control state in year t if its nominal beer tax is constant over the 3-year period from year t Ϫ 1 to year t ϩ 1. As the data run from 1981 to 1995, proportional changes in the gonorrhea rate could be calculated for tax changes in the years 1982-94. There were 39 increases in state excise beer taxes over this period, and the average beer tax increase (in 1998 dollars) was $.09 per gallon, with a median increase of $.07. Two of these beer tax increases were followed by a decrease in the tax in the following year, and one of these increases took place in states for which STD incidence data were missing, leaving 36 tax increases in the analysis. For each instance of a beer tax increase in year t, the proportional change in gonorrhea rates is calculated for the experiment state (or states) and then compared against the median value of the proportional changes in year t for the control states. If beer tax increases have no effect on STD rates, then the proportional change in gonorrhea rates in an experiment state is assumed to have a 50/50 chance of being below the median proportional change among the control states. In a majority of the instances of a tax increase, however, the proportional change in the gonorrhea rate for the experiment state was lower than the median proportional change among the control states (Table  7 ). In the 15-to 19-year-old group, 24 of the 36 (66.7 percent) experiment states had a proportional decrease in gonorrhea rates relative to the median proportional change among the control states ( p ϭ .065). In the 20-to 24-year-old group, 26 (72 percent) of the experiments resulted in a relative proportional decrease in gonorrhea rates ( p ϭ .011).
For males in both age groups the results are even more striking. For males aged 15-19, 28 of the 36 (78 percent) tax increases resulted in a relative proportional decrease in gonorrhea rates (p ϭ .001), with similar results for the 20-to 24-year-old group. For females in both age groups there was a similar trend, but these results were not statistically significant.
A. Drinking-Age Experiments
A significant percentage of the drinking-age increases were accompanied by a relative proportional decrease in the total gonorrhea rates (and in particular gonorrhea rates in males) in the 15-to 19-year-old group, as reported in Table 7 . The rates for females in this age group followed the same trend, although the results were not significant. For the 20-to 24-year-old group, however, the drinking-age increases appeared to have no effect on gonorrhea rates. The quasi-experimental analysis of drinking-age increases offers results consistent with the regression analysis reported in Table 6 : that drinking-age increases appear to reduce STD rates in the 15-to 19-year-old group but have no effect on older age groups.
B. Liquor Tax Experiments
There were 25 increases in state liquor taxes (one of which was not included in the analysis owing to missing STD incidence data) over the period of analysis for the 32 states and the District of Columbia without monopoly control over liquor commerce. The average and median per-gallon tax increases were $1.36 and $1.42, respectively. As with the beer tax increases, a significant majority of liquor tax increases were followed by a relative proportional decrease in the gonorrhea rate (Table 7) . Among the 15-to 24-year-old group as a whole, 19 of the 24 experiments had a proportional decrease in STD rates relative to the median proportional change among the control states. Among the 25 and older group, 18 of the 24 liquor tax increases resulted in a relative proportional decrease in gonorrhea rates. The p-values represent a two-tailed test under the null hypothesis that states with an alcohol policy change have a 50-50 chance of having a proportional change in the STD rate below the median proportional change in the control states.
C. Robustness Checks of Quasi-Experiments
These results are consistent over a range of manipulations of the quasiexperimental procedure. 38 Further, we repeated the quasi-experiment using syphilis as an outcome measure. The results were similar to those using gonorrhea as the outcome measure. However, these results should be considered in light of the geographic distribution of syphilis across states. Since many states have little or no incidence of syphilis, a small absolute change in the syphilis rate could result in a large proportional change. Further, the proportional change in the syphilis rate cannot be calculated for instances in which a state reports no syphilis in the year before the tax increase, which explains why the number of experiments using syphilis rates is not always the same as when using gonorrhea as an outcome measure. Unlike the findings for the gonorrhea rates, the results of the experiments using syphilis as the outcome measure varied under each of the alternative specifications described above. However, for most manipulations of the experiment (as described above), a majority of the states with a liquor tax increase showed a proportional decrease in syphilis rates compared to the control states, although this majority was not always statistically significant.
VIII. Conclusions
We offer strong evidence that alcohol policy can affect STD rates. Our analysis links a $1 increase in the per-gallon state liquor tax with a reduction in gonorrhea rates of 2.1 percent, with slightly higher estimated reductions in syphilis rates. Similarly, a $.20 increase in the tax on a six-pack of beer is associated with an 8.9 percent reduction in gonorrhea rates and a 32.7 percent reduction in syphilis rates. Since our analysis cannot distinguish between the effects of beer taxes and liquor taxes (which are highly correlated), the estimated effect of an increase in the excise tax on beer (or liquor) should be interpreted as the effect of increasing the excise tax on beer (or liquor) when this tax increase is accompanied by a proportional tax increase on all other forms of alcoholic beverages (wine, beer, and liquor). Our findings are robust under a number of specifications and are supported by a quasi-experimental analysis of alcohol policy changes. We interpret our findings as empirical support for the idea that alcohol is a causal factor in risky sexual behavior, at least for a fraction of the population at risk of acquiring an STD. 38 The three main variations in the experiments include using a different control measure (the mean proportional change in gonorrhea rates for the United States as a whole rather than the median value of the proportional changes among the control states), using Cook's (supra note 6) formula (which used R i t rather than R i tϪ1 in the denominator of equation (3)), and excluding Alaska, Hawaii, and the District of Columbia. Combining these three manipulations allows for eight different specifications of the experiment to be conducted. The estimated direct cost of STDs in the United States exceeds $12.5 billion annually. 39 Since a substantial portion of the cost of STDs is borne by federal and state governments and other third parties such as private insurers, much of the cost of STDs can be considered external costs of risky sexual behavior. We assume conservatively that half of the $12.5 billion cost of STDs can be considered external costs. Taking our model estimates at face value, if a $.20 increase in the tax per six-pack of beer reduces gonorrhea rates (and STD rates in general) by 8.9 percent, it follows that at least 8.9 percent of the $6.25 billion external cost of STDs is attributable to alcohol consumption. Thus, the estimated external cost of alcohol-related STDs is at least 8.9 percent of $6.25 billion, or $556 million annually. The tax revenue (federal, state, and local) from wine, beer, and liquor in the 1990s typically amounts to $17 billion annually, 40 so this $556 million externality represents roughly 3.3 percent of total annual alcohol tax revenue. Thus, the estimated external cost of risky sex attributable to alcohol is not trivial and could be an important factor in the determination of optimal tax policy.
We note that the estimated external cost of risky sex attributable to alcohol would be even more substantial if secondary cases of STDs were considered. For example, an alcohol-attributable HIV transmission in a given year might lead to subsequent HIV transmissions to new partners in future years. Since these secondary HIV transmissions can also lead to subsequent HIV transmissions (and so on), it is likely that our estimate of the external cost of alcohol-related risky sex is quite conservative.
Finally, the issue of the external costs of alcohol is not the only argument for taxing alcohol, as alcohol taxation is often suggested as a public health measure. 41 Our study suggests that an increase in the alcohol tax could bring about substantial public health benefits by reducing STD rates. For example, an 8.9 percent reduction across all STDs (the estimated decrease in gonorrhea rates in response to a $.20 increase in the tax on a six-pack of beer accompanied by similar increases in wine and liquor taxes) would avert approximately 3,400 new cases of HIV, 8,900 cases of infertility due to STDrelated pelvic infections, and 700 new cases of cervical cancer annually.
